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and second, given the motion of a particle, to find the force
acting on it. The first problem is solved by integrating the
differential equations of motion. The second is solved by dif-
ferentiating the coordinates of the point with respect to the time.

Suppose, however, that we are given only the path described
by the particle but have no information about the motion along
the curve. If merely a single curve is given, the problem of
finding the acting force would of course be indeterminate. But
if all the trajectories, described by starting particles in a field
of force from all initial positions in all directions with all speeds,
are given, then the field of force is essentially determined (that
is, up to a constant .factor). Ilenve 'if we were given a photograph
of the en the <v?/,vfr /;/ of w/nv*,v generated by ,voww (positional) field
of force, without any record of motion or time, it ought to he possible
to find the law of the field of force. This is easily seen to be true
analytically; but we wish also a purely geometric solution
which will enable us to pass from the given curves to the vector
representing the force at each point of the plane (taking first
the two-dimensional case). The result gives what may be
described as a method for the (jeotnetrie exploration of a field of
force,

17. First consider two trajectories passing through the same
point 0 in the same direction, Construct the two osculating
parabolas. The* circle passing through the point 0 and the foci
of these parabolas will, according to property I, be the focal
circle corresponding to the given point and the given direction.
Then, according to property II, the direction of the force acting
at 0 will be symmetric to the tangent to this circle at 0 with
respect to the common tangent of the two curves. An equivalent
of this construction is to join 0 to the intersection of the direc-
trices of the osculating parabolas: this line is perpendicular to
the direction of the font* acting at 0.

If we are given two trajectories passing through 0 in different
directions, then the direction of the force at 0 is not determined.
The same is true if we are given three curves with distinct
tangents.